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INTRAOCULAR IMPLANTS AND METHODS 
AND KITS THEREFOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/475,523, ?led on Jun. 26, 2006, the 
disclosure of Which is incorporated herein by reference in its 
entirety 

FIELD 

[0002] The devices, kits and methods described herein 
relate generally to intraocular pressure reduction. More par 
ticularly, the devices, kits and methods relate to intraocular 
implants implantable into Schlemm’s canal that can reduce 
intraocular pressure Without substantially interfering With 
?uid ?oW across Schlemm’s canal. 

BACKGROUND 

[0003] Glaucoma is a potentially blinding disease that 
affects over 60 million people WorldWide, or about 1-2% of 
the population. Typically, glaucoma is characterized by 
elevated intraocular pressure. Increased pressure in the eye 
can cause damage to the optic nerve Which can lead to loss of 
vision if left untreated. Consistent reduction of intraocular 
pressure can sloW doWn or stop progressive loss of vision 
associated With glaucoma. In addition, patients are often 
diagnosed With pre-glaucoma and ocular hypertension When 
they exhibit symptoms likely to lead to glaucoma, such as 
someWhat elevated intraocular pressure, but do not yet shoW 
indications of optic nerve damage. Treatments for glaucoma, 
pre-glaucoma and ocular hypertension primarily seek to 
reduce intraocular pressure. 
[0004] Increased intraocular pressure is caused by sub-op 
timal e?lux or drainage of ?uid (aqueous humor) from the 
eye. Aqueous humor or ?uid is a clear, colorless ?uid that is 
continuously replenished in the eye. Aqueous humor is pro 
duced by the ciliary body, and then ?oWs out primarily 
through the eye’s trabecular meshWork. The trabecular mesh 
Work extends circumferentially around the eye at the anterior 
chamber angle, or drainage angle, Which is formed at the 
intersection betWeen the peripheral iris or iris root, the ante 
rior sclera or scleral spur and the peripheral cornea. The 
trabecular meshWork feeds outWardly into Schlemm’s canal, 
a narroW circumferential passageway generally surrounding 
the exterior border of the trabecular meshWork. Positioned 
around and radially extending from Schlemm’s canal are 
aqueous veins or collector channels that receive drained ?uid. 
The net drainage or e?lux of aqueous humor can be reduced 
as a result of decreased facility of out?oW, decreased out?oW 
through the trabecular meshWork and canal of Schlemm 
drainage apparatus, increased episcleral venous pressure, or 
possibly, increased production of aqueous humor. FloW out of 
the eye can be restricted by blockages or constriction in the 
trabecular meshWork and/or Schlemm’s canal. 
[0005] Glaucoma, pre-glaucoma and ocular hypertension 
currently can be treated by reducing intraocular pressure 
using one or more modalities, including medication, inci 
sional surgery, laser surgery, cryosurgery, and other forms of 
surgery. In the United States, medications or medical therapy 
are typically the ?rst lines of therapy. If medical therapy is not 
suf?ciently effective, more invasive surgical treatments may 
be used. In other countries, such as those With socialiZed 
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medical systems or With nationaliZed health care systems, 
surgery may be the ?rst line of therapy if it is considered a 
more cost effective treatment. 

[0006] A standard incisional surgical procedure to reduce 
intraocular pressure is trabeculectomy, or ?ltration surgery. 
This procedure involves creating a neW drainage site for aque 
ous humor. Instead of naturally draining through the trabecu 
lar meshWork, a neW drainage pathWay is created by remov 
ing a portion of sclera and trabecular meshWork at the 
drainage angle. This creates an opening or passage betWeen 
the anterior chamber and the subconjunctival space that is 
drained by conjunctival blood vessels and lymphatics. The 
neW opening may be covered With sclera and/ or conjunctiva 
to create a neW reservoir called a bleb into Which aqueous 

humor can drain. HoWever, trabeculectomy carries both long 
and short term risks. These risks include blockage of the 
surgically-created opening through scarring or other mecha 
nisms, hypotony or abnormally loW intraocular pressure, 
expulsive hemorrhage, hyphema, intraocular infection or 
endophthalmitis, shalloW anterior chamber angle, and others. 
Alternatives to trabeculectomy are actively being sought. 
[0007] Bypass stents are also used to bridge a blocked 
trabecular meshWork. Stents can be inserted betWeen the 
anterior chamber of the eye and Schlemm’s canal, bypassing 
the trabecular meshWork. HoWever, it is di?icult to consis 
tently and reliably implant a bypass stent from the anterior 
chamber into Schlemm’s canal. The implant procedure is 
challenging and stents can become clogged and lose function 
ality over time. Others have inserted tubular elongated cylin 
drical holloW stents longitudinally into Schlemm’s canal. 
Cylindrical holloW stents can be con?gured to alloW circum 
ferential ?uid ?oW around the canal. These too can lose func 
tionality over time as a result of occlusion or scarring. 
[0008] Schlemm’s canal is small, approximately 190-370 
microns in cross-sectional diameter, and circular. Therefore, 
it can be dif?cult or expensive to design and manufacture 
holloW tubular stents of appropriate dimensions for use in 
opening Schlemm’s canal. In addition, holloW tubular stents 
can be prone to failure and collapse or occlusion over time, as 
has been shoWn for cardiovascular stents. HolloW tubular 
stents incorporating thin Walls are especially prone to failure. 
Further, the Walls of tubular stents placed lengthWise along 
Schlemm’s canal can have signi?cant surface area contact 
With the trabecular meshWork and/ or the collector channels, 
Which can result in blockage of the meshWork or collector 
channels, substantially interfering With transmural ?oW 
across Schlemm’s canal and into the eye’s collector channels. 
[0009] Therefore, easily manufacturable, minimally inva 
sive devices for effective, long-term reduction in intraocular 
pressure are desirable. In addition, methods and kits incorpo 
rating such devices are desirable. 

SUMMARY 

[0010] Described here are devices, kits and methods for 
reducing intraocular pressure. The devices for reducing pres 
sure Within the eye comprise a support implantable circum 
ferentially Within Schlemm’s canal that is con?gured to main 
tain the patency of at least a portion of the canal. The support 
occupies at least a portion of a central core of Schlemm’s 
canal. The support does not substantially interfere With trans 
mural ?oW across Schlemm’s canal, and thereby utiliZes the 
eye’s natural drainage pathWays. The support can be 
implanted into Schlemm’s canal With minimal trauma to the 
eye. 
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[0011] The support generally comprises a biocompatible 
material. At least a portion of the support can be made from a 
biocompatible polymer, e.g., acrylics, silicones, polymethyl 
methacrylate, or a hydrogel. In addition, at least part of the 
support can be made from a biocompatible metal such as 
gold. In some variations, at least a portion of the support is 
made from a shape memory material. Suitable shape memory 
materials include shape memory polymers or shape memory 
alloys, such as nickel titanium alloys. If a shape memory 
material is used, the support can have a compressed state prior 
to and during implantation into Schlemm’s canal, and an 
expanded state following implantation to open the canal. 
[0012] In some variations, the support is at least partially 
made from a biocompatible, biodegradable polymer. The bio 
degradable polymer can be collagen, a collagen derivative, a 
poly(lactide); a poly(glycolide); a poly(lactide-co-gly 
colide); a poly(lactic acid); a poly(glycolic acid); a poly(lac 
tic acid-co-glycolic acid); a poly(lactide)/poly(ethylene gly 
col) copolymer; a poly(glycolide)/poly(ethylene glycol) 
copolymer; a poly(lactide-co-glycolide)/poly(ethylene gly 
col) copolymer; a poly(lactic acid)/poly(ethylene glycol) 
copolymer; a poly(glycolic acid)/poly(ethylene glycol) 
copolymer; a poly(lactic acid-co-glycolic acid)/poly(ethyl 
ene glycol) copolymer; a poly(caprolactone); a poly(capro 
lactone)/poly(ethylene glycol) copolymer; a polyorthoester; 
a poly(phosphaZene); a poly(hydroxybutyrate) or a copoly 
mer including a poly(hydroxybutyrate); a poly(lactide-co 
caprolactone); a polycarbonate; a poly(esteramide); a poly 
anhydride; a poly(dioxanone); a poly(alkylene alkylate); a 
copolymer of polyethylene glycol and a polyorthoester; a 
biodegradable polyurethane; a poly(amino acid); a polyether 
ester; a polyacetal; a polycyanoacrylate; a poly(oxyethylene)/ 
poly(oxypropylene) copolymer; and blends and copolymers 
thereof. 

[0013] The support can comprise an active agent. For 
example, a support can be coated or impregnated With an 
active agent. Alternatively, an active agent can be dispersed 
Within the support, e.g., by ?lling a cavity Within the support. 
The active agent can include a pro staglandin, a prostaglandin 
analog, a beta blocker, an alpha-2 agonist, a calcium channel 
blocker, a carbonic anhydrase inhibitor, a groWth factor, an 
anti-metabolite, a chemotherapeutic agent, a steroid, an 
antagonist of a groWth factor, or combinations thereof. The 
release of the active agent can be controlled using a time 
release system, e.g., by embedding or encapsulating the 
active agent With a time release composition. 
[0014] In some variations, the support Will be solid. In other 
variations, at least a portion of the support Will be holloW or 
porous. The surface of the support may be smooth, rough, 
spiked, or ?uted. In still other variations, at least part of the 
support Will be made from mesh. The support can include at 
least one fenestration and one or more rod-like members. 

[0015] In some variations, the support comprises at least 
tWo adjacent beads. Adjacent beads can have the same or 
different siZes and shapes, and can be made from the same or 
different materials. The bead shapes can be spherical, spher 
oid, ovoid, cylindrical, cuboid, cubical, conical, discoid, heli 
cal, or segments thereof. In some variations, there is a con 
nector linking at least tWo adjacent beads together. If there is 
a connector, it canbe rigid or ?exible. If there is more than one 
connector, e.g., tWo connectors inserted betWeen three beads, 
the connectors may be of the same or different lengths. The 
connectors can include the same or different material as the 

beads they connect. A connector can also function as a spacer 
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con?gured to provide space betWeen adjacent beads. In some 
variations, the support comprises at least tWo discs separated 
by, and connected With, a connector. The discs may include 
fenestrations. The connector may also comprise a guide Wire 
over Which a fenestrated bead can be threaded into the canal 
of Schlemm. 

[0016] The support can extend approximately all the Way 
around Schlemm’s canal, if the support has a circumference 
approximately equal to the circumference of Schlemm’s 
canal. Alternatively, the support can extend only about half 
Way around the circumference of Schlemm’s canal, or about 
a quarter Way around the canal. In some variations, the sup 
port Will extend less than a quarter circumference of 
Schlemm’s canal. The support can be con?gured to contact 
the inner surface of the Wall of Schlemm’s canal at tWo, three 
or more points. In some variations, the support can be 
attached to tissue. The support may comprise a stiff arcuate 
member having a radius of curvature smaller or larger than 
that of Schlemm’s canal. 

[0017] In some variations, the support can be altered using 
electromagnetic radiation. For example, a laser having a 
Wavelength absorbable by at least one localiZed portion of the 
support can be used to alter the support. In other variations, 
electromagnetic radiation can be used to release an active 
agent from the support. In still other variations, the support 
can be visually enhanced using ?uorescence or phosphores 
cence emission. For example, the support can comprise a 
chromophore that ?uoresces or phosphoresces upon excita 
tion With a light source. In some variations, the emitted ?uo 
rescence or phosphorescence is in the Wavelength range of 
about 300 nm to about 800 nm. In some variations, the sup 
port can comprise a chromophore that enhances postoperative 
monitoring of the support. 
[0018] Kits for reducing intraocular pressure are also pro 
vided. The kits contain a support that can be implanted cir 
cumferentially Within Schlemm’s canal. The support is con 
?gured to maintain the patency of at least part of Schlemm’s 
canal. The support occupies at least a portion of a central core 
of Schlemm’s canal and does not substantially interfere With 
transmural ?oW across the canal. The kits also contain an 
introducer for implanting the support Within the canal. In 
some variations, the kits include a positioning device for 
adjusting the support Within the canal. In other variations, kits 
include instructions. In still other variations, the kits include 
an active agent. Some kits contain at least tWo supports. If 
more than one support is included, the kits can include at least 
tWo introducers for delivering the supports. Multiple supports 
Within the same kit can have the same or different shape, siZe, 
or composition. Multiple supports Within the same kit can be 
connected together or remain separate. In some variations, 
kits include a ?xation device for attaching a support to tissue. 
In other variations, kits may include a system for visually 
enhancing the appearance of the support. 
[0019] Methods for reducing intraocular pressure are also 
described. The methods include inserting a support circum 
ferentially Within Schlemm’s canal. The support is con?gured 
to maintain the patency of at least part of the canal. The 
support occupies at least a portion of a central core of 
Schlemm’s canal, and does not substantially interfere With 
transmural ?oW across the canal. In some variations, the 
methods also include dilating Schlemm’s canal prior to inser 
tion of the support. In still other variations, the methods 
comprise anchoring the support to tissue. The methods can 
include implanting at least tWo supports. If more than one 
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support is implanted Within a single eye, the multiple supports 
can be positioned circumferentially adjacent to each other or 
circumferentially opposed (i.e., positioned about 1800 apart) 
to each other Within Schlemm’s canal. Multiple supports 
Within one eye can be connected or remain separate. In some 
variations of the methods, the support is illuminated With a 
light source to visually enhance the position of the support. In 
other variations of the methods, the support can be altered 
using electromagnetic radiation. For example, a laser 
absorbed by at least one localiZed portion of the support can 
be used to alter the support. The alteration can comprise the 
creation or enlargement of an aperture in the support. If elec 
tromagnetic radiation is used to alter a support, the alteration 
can occur before implantation or after implantation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 provides a partial cross-sectional side vieW of 
a normal human eye. 
[0021] FIG. 2 provides a partial cross-sectional side vieW of 
a normal drainage path of ?uid from the eye. 
[0022] FIG. 3 shoWs a front vieW of normal ?uid drainage 
from the eye. 
[0023] FIG. 4A shoWs an alternative front vieW of normal 
?uid drainage paths from the eye. FIG. 4B shoWs a cross 
sectional vieW along line I-I'. 
[0024] FIG. 5A provides a front vieW of an eye in Which 
Schlemm’s canal is narroWed or collapsed. FIG. 5B shoWs a 
front vieW of a device including a support inserted into 
Schlemm’s canal that alloWs transmural ?oW across the canal. 
FIG. 5C illustrates an alternate design for a device inserted 
into Schlemm’s canal that alloWs transmural ?oW across the 
canal. 
[0025] FIG. 6A shoWs side vieWs of various element or 
bead con?gurations that can be used in the supports described 
herein. FIG. 6B shoWs the corresponding front vieWs of the 
element or bead con?gurations shoWn in FIG. 6A. FIG. 6C 
illustrates an element or bead having fenestrations. 
[0026] FIG. 7A illustrates a support having multiple juxta 
posed beads. FIG. 7B illustrates a support having multiple 
juxtaposed and connected beads. FIG. 7C shoWs an alternate 
con?guration of a support having multiple juxtaposed and 
connected beads. FIG. 7D shoWs a support having multiple, 
spaced-apart but connected beads. FIG. 7E illustrates beads 
threaded onto a connector. 

[0027] FIGS. 8A-B shoW side and front vieWs, respectively, 
of a support having an open netWork structure. FIGS. 8C-D 
shoW side and front vieWs, respectively, of a support having a 
longitudinal Zig-Zag con?guration that Will contact the Wall 
of Schlemm’s canal at least three points (labeled P1, P2, P3). 
FIGS. 8E-F shoW side and front vieWs, respectively, of a 
support having a rod-like member With continuously ?uted 
edges and fenestrations. FIGS. 8G-H shoW side and front 
vieWs, respectively, of another variation of a support having a 
rod-like member With continuously ?uted edges. 
[0028] FIGS. 9A-B shoW expanded cross-sectional vieWs 
of a support implanted Within Schlemm’s canal. 
[0029] FIGS. 10A-C illustrate various con?gurations of 
supports implanted into Schlemm’s canal. 
[0030] FIGS. 11A-B illustrate tWo con?gurations of sup 
ports having a smaller radius of curvature than Schlemm’s 
canal. FIG. 11C shoWs a support having a larger radius of 
curvature than Schlemm’s canal. 
[0031] FIG. 12A illustrates a variation of a support travers 
ing the center of the central core of Schlemm’s canal. FIG. 
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12B shoWs a cross-sectional vieW along line II-II'. FIG. 12C 
illustrates a variation of a support traversing the central core 
of the canal. FIG. 12D shoWs a cross-sectional vieW along line 
III-III'. FIG. 12E illustrates a variation of a support that occu 
pies the majority of the central core of the canal. FIG. 12F 
shoWs a cross-sectional vieW along line IV-IV'. FIG. 12G 
illustrates a variation of support having an open netWork that 
occupies a portion of the central core of the canal. FIG. 12H 
shoWs a cross-sectional vieW along line V-V'. 
[0032] FIG. 13 shoWs an illustrative example of a support 
that can be modi?ed using electromagnetic radiation. 
[0033] FIG. 14A illustrates a syringe that can be used to 
insert a support into Schlemm’s canal. FIG. 14B illustrates a 
variation in Which a support is threaded onto a guide element 
for insertion and positioning in Schlemm’s canal. FIG. 14C 
illustrates a cross-sectional vieW of a support having a central 
bore to accommodate a guide element. FIG. 14D illustrates a 
variation in Which a syringe and a guide element are used for 
insertion and positioning of a support in Schlemm’s canal. 

DETAILED DESCRIPTION 

[0034] Described here are devices, kits and methods to 
reduce intraocular pressure by maintaining or restoring 
Schlemm’s canal so that at least a portion of the canal is patent 
or unobstructed. The devices, kits and methods operate to 
keep Schlemm’s canal from collapsing While not substan 
tially interfering With the eye’s natural drainage mechanism 
for aqueous humor, in Which transmural ?uid ?oW across 
Schlemm’s canal occurs. The devices are implantable in 
Schlemm’s canal With minimal trauma to the eye. 
[0035] With reference to the ?gures, FIG. 1 shoWs a partial 
cross-sectional vieW of the anatomy of a normal human eye. 
Ciliary body 12 is connected to iris 18 and to lens 16 via 
Zonular ?brils 14. The anterior chamber of the eye 20 is 
bounded on its anterior (front) surface by comea 24. In the 
center of iris 18 is pupil 22. Cornea 24 is connected on its 
periphery to sclera 26, Which is a tough ?brous tissue forming 
the White shell of the eye. Trabecular meshWork 28 is located 
on the outer peripheral surface of anterior chamber 20. The 
trabecular meshWork extends 360° circumferentially around 
the anterior chamber. Located on the outer peripheral surface 
of meshWork 28 is Schlemm’s canal 30. Schlemm’s canal 
extends 360° circumferentially around the trabecular mesh 
Work. At the apex formed betWeen iris 18, meshWork 28 and 
sclera 26 is angle 32. Conjunctiva 34 is a membrane overlay 
ing sclera 26 and lining the inside of the eyelid (not shoWn). 
[0036] FIG. 2 shoWs a partial cross-sectional vieW of ?oW 
of aqueous humor Within and out of a normally functioning 
human eye. Aqueous humor is produced in ciliary body 12 
and its path through and out of the eye is indicated by solid 
directional line 36. The aqueous humor ?oWs from ciliary 
body 12, betWeen lens 16 and iris 18, through pupil 22 into 
anterior chamber 20, across trabecular meshWork 28, across 
Schlemm’s canal 30, into aqueous veins or collector channels 
(not shoWn) and ?nally into the bloodstream via conjunctival 
vasculature. 
[0037] FIG. 3 shoWs a front vieW of normal ?oW of aqueous 
humor out of the eye. Aqueous humor enters anterior chamber 
20 via pupil 22. The ?uid ?oWs outWardly toWard the periph 
ery of the eye, With the general path of ?oW indicated by solid 
directional lines 36. The ?uid crosses trabecular meshWork 
28 and traverses Schlemm’s canal 30 to reach aqueous veins 
or collector channels 38. There are typically 25-30 collector 
channels located in a human eye. Collector channels 38 are 
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connected to vasculature 40, whereby the drained aqueous 
humor enters the bloodstream. Although the direction of net 
or bulk ?uid ?oW is depicted as radially outWard by direc 
tional lines 36 from pupil 22 for simplicity, actual ?uid ?oW in 
an eye may folloW more varied paths. 
[0038] Different ?uid ?oW paths in and across Schlemm’s 
canal are illustrated in FIGS. 4A-B. FIG. 4A shoWs a front 
vieW of an eye, and FIG. 4B shoWs an expanded cross-sec 
tional vieW along line I-I'. Circumferential (i.e., longitudinal) 
?oW along and around circular canal 30 is depicted by direc 
tional lines 50. Fluid that does not traverse canal 30 to reach 
collector channels 38 may not be effectively drained from the 
eye. Examples of ?uid ?oW paths that can effectively drain the 
eye are illustrated by directional lines 52, 52', and 52". In each 
of these paths, ?uid enters trabecular meshWork 28 along its 
inner peripheral surface 60 and exits the meshWork along its 
outer peripheral surface 62'. MeshWork outer peripheral sur 
face 62' provides the inner peripheral surface or Wall of 
Schlemm’s canal 30. Transmural ?uid ?oW across Schlemm’s 
canal involves tWo instances of transmural ?oW across Walls 
or boundaries. First, ?uid must ?oW from trabecular mesh 
Work 38 through inner peripheral surface or Wall 62' of 
Schlemm’s canal 30 to reach lumen 64 of the canal. Second, 
?uid must ?oW from lumen 64 through canal outer peripheral 
Wall 62" through apertures 38' to enter collector channels 38. 
Finally, the collector channels 38 feed the drained ?uid into 
vasculature. Lumen 64 of canal 30 includes a central core 
region 67. Thus, ?uid ?oW from the eye differs from ?uid ?oW 
in other vessels in the body Where ?uid need only ?oW lon 
gitudinally along the vessel, such as blood ?oWing through a 
vein. 

Devices 

[0039] Devices to reduce intraocular pressure comprising a 
support that can be implanted circumferentially in Schlemm’s 
canal to maintain the patency of at least a portion of the canal 
are described here. The support occupies at least a portion of 
a central core of Schlemm’s canal and does not substantially 
interfere With transmural ?oW across the canal. By “maintain 
the patency” of at least a portion the canal, it is meant that the 
support operates to keep the canal at least partially unob 
structed to transmural ?oW, such that ?uid can 1) exit through 
the trabecular meshWork; 2) traverse the canal; and 3) drain 
via the collector channels. To maintain the patency of the 
canal, it is not necessary that the support leave the canal 
unobstructed in regard to circumferential ?oW. By “does not 
substantially interfere” With transmural ?oW, it is meant that 
the support does not signi?cantly block either ?uid out?oW 
from the trabecular meshWork or ?uid out?oW to the collector 
channels. In many variations, the support alloWs betWeen 
about 0.1 and about 5 microliters per minute aqueous out?ux 
from the eye through the trabecular meshWork and collector 
channels. The “central core of Schlemm’s canal” refers to the 
region around the cross-sectional center of the canal in the 
interior space of the canal lumen, i.e., not on the periphery of 
the canal. Therefore, a device that occupies at least a portion 
of a central core of Schlemm’s canal can traverse at least a 
portion of the canal’s lumen. 
[0040] Therefore, devices described here need not com 
prise an open-ended tubular support placed longitudinally 
along Schlemm’s canal, i.e., the devices and supports can be 
non-tubular. A longitudinal, open-ended tubular support can 
enable longitudinal ?oW along the canal. HoWever, even if 
?uid can ?oW longitudinally (i.e., circumferentially) along 
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Schlemm’s canal, the eye may not be effectively drained 
unless the ?uid eventually traverses the canal. That is, trans 
mural ?uid ?oW across tWo boundaries must occur: 1) ?uid 
must ?oW from the trabecular meshWork through a canal 
inner Wall coincident With an outer peripheral boundary of the 
trabecular meshWork to reach the canal lumen; and 2) ?uid 
must ?oW from the canal lumen through apertures in the canal 
outer peripheral Wall to reach the connector channels. The 
collector channels are then able to further disperse the ?uid 
and complete the natural draining process. A tubular support 
inserted longitudinally into the canal can have signi?cant 
surface area overlap With surfaces of the canal such that 
transmural ?oW across the canal may be signi?cantly 
impeded. A longitudinal tubular support placed in Schlemm’s 
canal may block ?oW into the canal from the trabecular mesh 
Work and block ?oW out of the canal into the collector chan 
nels. 

[0041] Devices described herein for treating elevated 
intraocular pressure include a support that is implanted Within 
Schlemm’s canal. In many instances, the device Will reduce 
the intraocular pressure by 1-40 mm Hg, for example by at 
least 2 mm Hg. In other instances, the device Will reduce 
intraocular pressure by at least 4 mm Hg, or at least 6 mm Hg, 
or at least 10 or 20 mm Hg. In still other instances, the device 
Will operate to bring the intraocular pressure into the range of 
about 8 to about 22 mm Hg. The support can be con?gured in 
a variety of Ways to at least partially prop open Schlemm’s 
canal thereby maintaining its patency Without substantially 
interfering With or impeding transmural ?uid ?oW across 
Schlemm’s canal. In some variations, the support may inter 
fere With or block longitudinal ?oW along or around the canal. 
In many instances, the support Will be contained entirely 
Within Schlemm’s canal. In some variations the support Will 
be implanted Within the canal, but may extend partially 
beyond Schlemm’s canal, e.g., into the trabecular meshWork. 
[0042] In some variations, a support to maintain at least 
partial patency for Schlemm’s canal to enable ?uid ?oW 
betWeen an inner Wall of the canal and an outer Wall of the 
canal can comprise elements or structures such as bead-like 
elements or beads, Which can be connected together, e.g., as 
a string of beads. Individual elements or beads or a connected 
group of elements or beads can be inserted directly into 
Schlemm’s canal. A more detailed description of supports 
incorporating elements or beads is provided beloW. 
[0043] FIG. 5A illustrates a front vieW of an eye having a 
narroWed or collapsed Schlemm’s canal 30, Where canal outer 
peripheral Wall 62" is very close to canal innerperipheral Wall 
62'. Although Schlemm’s canal 30 is depicted in FIG. 5A as 
being uniformly narroW around the entire circumference of 
canal, it is possible that only a portion of Schlemm’s canal is 
narroWed or collapsed. When Schlemm’s canal is collapsed or 
narroWed, net e?llux of aqueous from the anterior chamber to 
the collector channels 38 is diminished, thereby increasing 
intraocular pressure. As a result, the risk of pre-glaucoma, 
ocular hypertension, or glaucoma can increase. 

[0044] FIG. 5B illustrates an example of a device 70 
inserted into Schlemm’s canal 30 through incision site 74. 
Device 70 in this example is positioned to one side of incision 
site 74. Device 70 includes support 72 that is con?gured to 
keep Schlemm’s canal at least partially open to transmural 
?uid ?oW across both canal inner Wall 62' and canal outer Wall 
62" to reach collector channels 38 via apertures 38'. In the 
example shoWn in FIG. 5B, support 72 includes elements or 
beads 76 connected With connectors 78. In this variation, the 


















